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(57)Abstract: 

PURPOSE: To provide a mounter of a solder ball, which can 
sharply reduce the frequency of replenishment of solder balls 
to the supply part of solder balls, in a mounter of solder balls 
which mounts many pieces of solder balls for forming bumps 
en block to a work such as a substrate, etc., and a mounting 
method. 

CONSTITUTION: When sucking a solder ball 3 within a 
container by vacuum by lowering a head 11, the height H 
from the top of a solder ball 3 to the bottom of a head 1 1 is 
detected with a height sensor 30. Based on this detection 
result, the head 11 is lowered until the bottom of the head 11 
sinks under the topside of the solder ball 3 so as to suck the 
solder ball 3 by vacuum, and then the head 1 1 is lifted. 
Accordingly, there is no necessity to replenish the solder 
balls 3 until the quantity of solder balls 3 inside the container 
2 decreases sharply, so the frequency of the replenishment 
of solder balls 3 can be lowered sharply. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The feed zone of a solder ball, and a fluidization means to make the solder ball of this feed 
zone fluidize, the adsorption which carries out vacuum adsorption of the positioning section and the 
solder ball of a work — a hole with the head formed in the inferior surface of tongue This head is 
equipped with a vertical-movement means to make a vertical operation perform, and the move means 
to which between the aforementioned feed zone and the aforementioned positioning sections is 
moved for this head. Vacuum adsorption is carried out at a hole and the aforementioned head is 
moved to the upper part of the work positioned by the aforementioned positioning section, the solder 
ball of the aforementioned feed zone — adsorption of the aforementioned head — Then, it is the 
loading equipment of the solder ball which was made to carry a solder ball in the aforementioned work 
by canceling the vacuum adsorbed state of a solder ball. Loading equipment of the solder ball 
characterized by forming a height detection sensor in the aforementioned head, detecting the height 
to the top of the solder ball with which the aforementioned feed zone was equipped by this height 
detection sensor, and determining the amount of downs of the aforementioned head based on this 
detection result. 

[Claim 2] To a hole, carry out vacuum adsorption of the solder ball, and it is taken up. the adsorption 
formed in the inferior surface of tongue of this head by downing and raising a head to the solder ball 
with which the feed zone was equipped — Next, by making it move to the upper part of a work, and 
downing and raising this head again there It is the loading technique of a solder ball of having been 
made to carry the solder ball which took up in a work. The height to the top of the solder ball with 
which the aforementioned feed zone of the aforementioned head was equipped by the height 
detection sensor is detected, a head is downed until the inferior surface of tongue of the 
aforementioned head sinks below in the top of the aforementioned solder ball based on this detection 
result — making — the aforementioned adsorption — the loading technique of the solder ball 
characterized by taking up a solder ball by raising the aforementioned head after carrying out vacuum 
adsorption of the solder ball at a hole 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading equipment of the solder ball for carrying 

the solder ball for forming a bump in works, such as a substrate. 

[0002] 

[Prior art] The method of heating and carrying out melting solidification of the solder ball as a means 
to form a bump (vegetation electrode) in the electrode of works, such as a substrate and a chip, after 
carrying a solder ball at a work is learned. Generally, many bumps are formed in a work and many 
solder balls are carried [ therefore ] in a work. The loading equipment of the conventional solder ball 
for a solder ball being put in block to a work, and carrying them hereafter, is explained. [ many ] 
[0003] Drawing 3 is the side elevation of the loading equipment of the conventional solder ball. 1 is 
the feed zone of a solder ball and is constituted as follows. 2 is a container and the solder ball 3 is 
****ed. 4 is the brace of a container 2. The inferior surface of tongue of a container 2 is equipped 
with the vibrator 5. If a vibrator 5 drives, a container 2 will vibrate and the internal solder ball 3 will be 
fluidized. 

[0004] 6 is a movable table as positioning section of a substrate, and has positioned the substrate 7. 
Positioning of a substrate 7 is performed by the movable table's 6 driving and moving a substrate 7 
horizontally. 1 1 is a head and is held at the lower part of the rise-and-fall plate 12. 13 is a block and 
the motor 23 made to rotate a perpendicular ball thread 22 and the perpendicular ball thread 22 is 
formed. The nut 24 is carrying out ** ON of combination now a cage, and the ball thread 22 to the 
nut 24 at the rise-and-fall plate 12. Therefore, if a motor 23 carries out a right reverse drive and a 
ball thread 22 carries out a right reverse rotation, the rise-and-fall plate 12 will move up and down 
along with a ball thread 22, and the head 1 1 of this and one will also move up and down. 
[0005] 14 is an oblong move table and is constructed between the feed zone 1 and the movable table 
6. The move table 14 is equipped with the level feed screw 15. The nut 16 prepared in the tooth back 
of block 13 is ****ed to the feed screw 15. Therefore, if a motor 17 drives and a feed screw 15 
rotates, block 13 and the head 11 will be moved to longitudinal direction along with the move table 14. 
18 is a vacuum device and is connected to the head 1 1 through the tube 19. although not illustrated - 
- the inferior surface of tongue of a head 1 1 — adsorption of the solder ball 3 — the hole is ****ed 
and a vacuum device 18 drives — adsorption — vacuum adsorption of the solder ball 3 is carried out 
at a hole 25 is the supply section of the solder ball 3, and if the amount of the solder ball 3 in a 
container 2 decreases, it will supply the solder ball 3 to a container 2. 

[0006] The loading equipment of this conventional solder ball is constituted as mentioned above, and 
explains an operation below. A motor 17 is driven and a head 1 1 is moved to the upper part of a 
container 2. Next, vacuum adsorption of the solder ball 3 is carried out by driving a motor 23, and 
downing and raising a head 1 1 on the inferior surface of tongue of a head 1 1. if the solder ball 3 in a 
container 2 is made to flow by driving a vibrator 5 and vibrating a container 2 at this time — 
adsorption of the inferior surface of tongue of a head 11 — it is easy to carry out vacuum adsorption 
of the solder ball 3 at a hole 

[0007] If a head 1 1 carries out vacuum adsorption of the solder ball 3 and takes it up, a motor 1 7 will 
be driven and a head 1 1 will be moved to the upper part of a substrate 7. Next, a head 1 1 is dropped, 
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the solder ball 3 of the inferior surface of tongue is landed on the top of a substrate 7, and the 
vacuum adsorbed state of the solder ball 3 by the vacuum device 18 is canceled there, next — if a 
head 1 1 is raised — the solder ball 3 — adsorption — it drops out of a hole and is carried in a 
substrate 7 Next, a head 1 1 is moved to the upper part of a container 2, and the operation mentioned 
above is repeated. 
[0008] 

[Object of the Invention] as mentioned above, the thing for which the loading equipment of this kind 
of solder ball downs and raises a head 1 1 in the upper part of a container 2 — a solder ball — 
adsorption of the inferior surface of tongue of a head 11 — to a hole, vacuum adsorption is carried 
out and it takes up 

[0009] However, with the above-mentioned conventional configuration, even when it was fixed, and 
the amount of the solder ball 3 in a container 2 decreased and its heights of the top were few, when 
it fell, since the amount of downs of a head 1 1 could not carry out vacuum adsorption of the solder 
ball 3, the trouble where the solder ball 3 had to be frequently supplied to a container 2 from the 
supply section 25 was in the inferior surface of tongue of a head 1 1. moreover — although the 
inferior surface of tongue downs to the level of the solder ball 3 to which it becomes close to a top 
and a head 1 1 carries out vacuum adsorption of the solder ball — this level — all adsorption — it 
was hard to carry out vacuum adsorption of the solder ball certainly [ a hole ] f and there was a 
trouble of being easy to generate a pickup mistake 

[0010] Then, this invention sets it as the 1st purpose to offer the loading equipment of the solder ball 
which can reduce the supply frequency of the solder ball to the feed zone of a solder ball, moreover, 
all adsorption of the inferior surface of tongue of a head — it sets it as the 2nd purpose to offer the 
loading equipment of the solder ball which carries out vacuum adsorption of the solder ball of a feed 
zone certainly, and can take it up to a hole 
[0011] 

[The means for solving a technical problem] For this reason, this invention forms a height detection 
sensor in a head, detects the height to the top of the solder ball with which the feed zone was 
equipped by this height detection sensor, and determines the amount of downs of a head based on 
this detection result. 
[0012] 

[Operation] according to the above-mentioned configuration, a head is downed until the inferior 
surface of tongue of a head sinks below in 'the top of a solder ball based on the detection result of a 
height detection sensor — making — adsorption — by raising a head to a hole, after carrying out 
vacuum adsorption of the solder ball, vacuum adsorption of the solder ball is carried out certainly, and 
it can be taken up Moreover, by determining the amount of downs of a head that the height to the 
top of a solder ball is detected and the inferior surface of tongue of a head will sink below in this top 
Since it is not necessary to supply a solder ball until it can carry out the vacuum adsorption of the 
solder ball on the inferior surface of tongue of a head, therefore the amount of the solder ball of a 
feed zone decreases sharply even if the amount of the solder ball of a feed zone decreases sharply, 
the supply frequency of a solder ball can be reduced sharply. 
[0013] 

[Example] Next, the example of this invention is explained, referring to a drawing. Drawin g 1 is the 
side elevation of the loading equipment of the solder ball of one example of this invention, and 
drawing 2 is a head while taking up this solder ball, and the side elevation of a container. In drawin g 1 
and drawing 2 , an explanation is omitted by giving the same sign to the same thing as the 
conventional example shown in drawin g 3 . 

[0014] In drawin g 1 and drawin g 2 , the height detection sensor 30 is formed in the head 1 1 in one. 
This height detection sensor 30 detects the height to the top of the solder ball 3 in a container 2. A 
detection result is inputted into a control section 31. A control section 31 controls each above- 
mentioned motors 17 and 23 etc. the adsorption to which 21 was formed in the inferior surface of 
tongue of a head 1 1 in drawin g 2 — it is a hole 

[0015] The loading equipment of this solder ball is constituted as mentioned above, and explains an 
operation below. A motor 1 7 is driven and a head 1 1 is moved to the upper part of a container 2. 
Next, although a motor 23 is driven and a head 1 1 is dropped, the solder ball 3 in a container 2 is 
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made to flow by driving a vibrator 5 and vibrating a container 2 at this time. In addition, a means to 
**** gas in a container is also known as a means to make the solder ball 3 in a container fluidize. 
[0016] Now, when a head 1 1 downs, the height detection sensor 30 has measured height H to the top 
of the solder ball 3. And if the height H1 from the top of the solder ball 3 with which the height 
detection sensor 30 was set up beforehand to the inferior surface of tongue of a head 1 1 is detected, 
a control section 31 will drive a motor 23 so that a head 1 1 may down until only the predetermined 
depth H2 is [ the inferior surface of tongue of the inferior surface of tongue of a head 1 1 of a head 
11] depressed on below the top of the solder ball 3. In addition, the difference of elevation HO of the 
inferior surface of tongue of the height detection sensor 30 and the head 1 1 is known, therefore if the 
height detection sensor 30 detects height H to the top of the solder ball 3, it will also make clear the 
height H1 of the inferior surface of tongue of a head 1 1. In addition, a height H1 is 20-30mm, and a 
depth H2 is about 5mm. 

[001 7] thus — if a head 1 1 is sunk below in the top of the solder ball 3 — the solder ball 3 — more - 
- an authenticity — adsorption — even if it can carry out vacuum adsorption at a hole 21 and the 
amount of the solder ball 3 in a container 2 decreases sharply, vacuum adsorption of the solder ball 3 
can be carried out Next, the solder ball 3 is taken up by reverse-driving a motor 23 and raising a head 
1 1 . Next, a motor 17 is driven and a head 1 1 is moved to the upper part of a substrate 7. Next, a 
head 1 1 is dropped, the solder ball 3 of the inferior surface of tongue is landed on the top of a 
substrate 7, and the vacuum adsorbed state of the solder ball 3 by the vacuum device 18 is canceled 
there, next — if a head 1 1 is raised — the solder ball 3 — adsorption — it drops out of a hole and is 
carried in a substrate 7 Next, a head 1 1 is moved to the upper part of a container 2, and the 
operation mentioned above is repeated. 
[0018] 

[Effect of the invention] Since this invention forms a height detection sensor in a head, and the 
height to the top of the solder ball with which the feed zone was equipped by this height detection 
sensor is detected, as explained above, and it is made to determine the amount of downs of a head 
based on this detection result Since it is not necessary to supply a solder ball until it can carry out 
vacuum adsorption on the inferior surface of tongue of a head, therefore the amount of the solder 
ball of a feed zone decreases sharply even if the amount of the solder ball in a container decreases 
sharply, the supply frequency of a solder ball can be reduced sharply, moreover, the thing for which 
the amount of downs of a head is determined that the height to the top of a solder ball is detected 
and the inferior surface of tongue of a head will sink below in this top — adsorption of a head — the 
vacuum adsorption of the solder ball can be certainly carried out by the hole 
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